Nucleofection of human embryonic stem cells.
Human embryonic stem (hES) cells provide an important tool for the study of human development, disease, and tissue regeneration. Technologies for efficient genetic modification are required to exploit hES cells fully for these applications. Here we present a customized protocol for the transfection of hES cells with the Nucleofector technology and compare its efficiency with conventional electroporation and lipofection. Cell survival and transfection efficiency were quantified using an enhanced green fluorescent protein (EGFP) reporter construct. Our optimized nucleofection parameters yielded survival rates >70%. Under these conditions, 66% of the surviving cells showed transgene expression 24 h after nucleofection. Transfected cells maintained expression of the pluripotency- associated markers Tra-1-60, Tra-1-81, and Oct4 and could be expanded to stably transgene-expressing clones. The low quantities of hES cells and DNA required for nucleofection could make this method an attractive tool for miniaturized high throughput screening (HTS) applications.